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DETAILED ACTION 

Response to Amendment 

1. Applicant's amendment filed on November 28, 2003 has been received and entered in the 
case. 



Claim Rejections - 35 USC § 102 

2. ^ The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



3. Claims 1 ~ 22 are rejected under 35 U.S.C. 102(b) as being anticipated by Fujiki et al. 
'791. 

Regarding claim 1, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, lines 38 
67 a bump and vias structure, comprising: 

- a metal layer (6); 

- a bump (10 on D) mounted on a landing pad portion (D; column 10, lines 60 - 67) of 



the metal layer; 
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- a first plurality of vias (5, at the top-right comer) disposed on a first outer region (at 
the top-right comer where the elements 5 are located) of the metal layer, wherein the 
fu-st outer region has a first density of vias; and 

- a second plurality of vias (5, at the bottom-right comer) disposed on a second outer 
region (at the bottom-right comer where the elements 5 are located) of the metal 
layer, wherein the second outer region has a second density of vias, 

- wherein the first density and second density are greater than a third density of vias 
disposed on a central region (at the middle area where the elements 5 are not located) 
between the first and second outer regions, and 

- wherein vias in at least one of the first outer region, the second outer region, and the 
central region are laterally peripheral to the landing pad portion (D). 

Regarding claims 2, 9 and 16, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, 
lines 38 - 67 the first density being substantially equal to the second density. 

Regarding claims 3, 10 and 17, Fujiki et al. discloses in e.g.. Fig. 3, Fig. 7 and column 10, 
lines 38 67 a first current path fi-om the first outer region to the bump being substantially equal 
to a second current path from the second outer region to the bump. 

Regarding claims 4, 1 1 and 18, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, 
lines 38 67 there being no vias in the central region. 

Regarding claims 5, 12 and 19, Fujiki et al. discloses in e.g.. Fig. 3, Fig. 7 and column 10, 
lines 38 - 67 current mjection fi'om the first outer region to the bump being greater than current 
injection fi-om the central region to the bump. 
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Regarding claims 6, 13 and 20, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, 
lines 38-67 current injection from the second outer region to the bimip being greater than 
current injection from the central region to the bump. 

Regarding claims 7, 14 and 21, Fujiki et al. discloses in e.g.. Fig. 3, Fig. 7 and column 10, 
lines 38 ^ 67 the central region being positioned ftirther from the bimip than the first and second 
outer regions. 

Regarding claim 8, Fujiki et al. discloses in e.g.. Fig. 3, Fig. 7 and column 10, lines 38 
67 an integrated circuit, comprising: 

- a metal layer (6); 

- a bump (10 on D) mounted on a landing pad portion (D; column 10, lines 60 - 67) of 
the metal layer; 

- a first plurality of vias (5, at the top-right comer) disposed on a first outer region (at 
the top-right comer where the elements 5 are located) of the metal layer, wherein the 
first outer region has a first density of vias; and 

- a second plurality of vias (5, at the bottom-right comer) disposed on a second outer 
region (at the bottom-right comer where the elements 5 are located) of the metal 
layer, wherein the second outer region has a second density of vias, 

- wherein the first density and second density are greater than a third density of vias 
disposed on a central region (at the middle area where the elements 5 are not located) 
between the first and second outer regions, and 

- wherein vias in at least one of the first outer region, the second outer region, and the 
central region are laterally peripheral to the landing pad portion (D). 
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Regarding claim 15, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, lines 38 
67 a method for reducing current crowding in a bump and vias structure, comprising: 

- distributing current from a first outer region (at the top area where the elements 5 are 
located) of a metal layer (6) to a bump (10 on D) moimted on a landing pad portion 
(D; column 10, lines 60 - 67) of the metal layer, wherein the first outer region has a 
first density of vias (5, at the top); and 

- distributing current from a second outer region (at the bottom area where the elements 
5 are located) of the metal layer to the bump, wherein the second outer region has a 
second density of vias (5, at the bottom), 

- wherein the first density and second density are greater than a third density of vias 
disposed in a central region (at the middle area where the element 5 are not exist) 
between the first and second outer regions, and 

- wherein vias in at least one of the first outer region, the second outer region, and the 
central region are laterally peripheral to the landing pad portion (D). 

Regarding claim 22, Fujiki et al. discloses in e.g., Fig. 3, Fig. 7 and column 10, lines 38 
67 a method for reducing cxirrent crowding on a bump, comprising: 

- defining a first region (at the top area where the elements 5 are located) and a second 
region (at the bottom area where the elements 5 are located) on a metal layer (3) 
having a landing pad portion (D; column 10, lines 60 - 67) to which the bump (10) is 
mounted; 

- determining a first current path length from the first region to the bump; 

- determining a second current path length from the second region to the bump; 
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- selectively disposing a first plurality of vias (5, at the top) in the first region at a first 
density depending on the first current path length; and 

- selectively disposing a second plurality of vias (5, at the bottom) in the second region 
at a second density depending on the second current path length, 

- wherein vias in at least one of the first outer region, the second outer region, and the 
central region are laterally peripheral to the landing pad portion (D). 

4. Claims 22 ~ 28 are rejected under 35 U.S.C. 102(e) as being anticipated by Tsai et al. 
*970. 

Regarding claim 22, Tsai et al. discloses in e.g.. Fig. 3B, Fig. 4A, Fig. 4B and column 1, 
lines 14 - 15 a method for reducing current crowding on a bump (the bump on the uppermost 
layer of the element 11), comprising: 

- defining a first region (at the top-right comer area where the element D are located) 
and a second region (at the middle area where the element D are not located) on a 
metal layer (1 1 or 41) having a landing pad portion (C) to which the bump (the bump 
on the uppermost layer of the element 1 1) is moimted; 

- determining a first current path length from the first region to the bump; 

- determining a second current path length fi"om the second region to the bump; 

- selectively disposing a first plurality of vias (423, at the top-right comer area) in the 
first region (at the top-right comer area where the element D is located) at a first 
density depending on the first current path length; and 
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- selectively disposing a second plurality of vias (423, at the middle area where the 
element D is not located) in the second region (at the middle area where the element 
D is not located) at a second density depending on the second current path length, 

- wherein vias in at least one of the first outer region, the second outer region, and the 
central region are laterally peripheral to the landing pad portion (C). 

Regarding claim 23, Tsai et al. discloses in e.g., Fig. 3B, Fig. 4A and Fig. 4B the first 
current path length being longer than the second current path length, and wherein the first density 
is greater than the second density. 

Regarding claim 24, Tsai et al. discloses in e.g., Fig. 3B, Fig. 4A and Fig. 4B the second 
plurality of vias being disposed fiirther fi-om the bump than the first plurality of vias. 

Regarding claim 25, Tsai et al. discloses in e.g., Fig. 3B, Fig. 4A, Fig. 4B and column 1, 
lines 14-15 fiirther comprising: 

- defining a third region (at the bottom-right comer area where the element D is 
located) on the metal layer; 

- determining a third current path length from the third region to the bump; and 

- disposing a third plurality of vias (423, at the bottom-right comer area) in the third 
region at a third density depending on the third current path length. 

Regarding claim 26, Tsai et al. discloses in e.g.. Fig. 3B, Fig. 4A and Fig; 4B the third 
current path length being longer than the second current path length, and wherein the third 
density is greater than the second density. 

Regarding claim 27, Tsai et al. discloses in e.g., Fig. 3B, Fig. 4A and Fig. 4B the second 
plurality of vias being disposed fiirther from the bump than the third plurality of vias. 
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Regarding claim 28, Tsai et al. discloses in e.g., Fig. 3B, Fig. 4A and Fig. 4B the first 
density being substantially equal to the third density. 

Response to Arguments 
5. Applicant's arguments filed on November 28, 2003 have been fully considered but they 
are either moot in light of the new grounds of rejection or are not persuasive. 

On page 13, applicant argues "Fujiki . . . fails to consider, and thereby fails to disclose, the 
positioning of vias laterally peripheral to a landing pad portion to which a bump is mounted in 
an arrangement ... as required by amended independent claims 1, 8, 15 and 22 of the present 
application." This argument is not persuasive. Fujiki et al. clearly discloses in e.g., Fig. 7 and 
column 10, lines 60 - 67 the positioning of vias (5) laterally peripheral to a landing pad portion 
(D) to which a bump (10 on the element D) being mounted in an arrangement. 

For the above reasons, the rejection is maintained. 

Conclusion 

AppUcant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS firom the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone nxmiber is 571-272-1724. The 
examiner can normally be reached on 1 1 :30 - 8:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 517-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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